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Abstract

This quasi-experimental study investigated the efficacy of technology integration to multigrade learners. Poor
numeracy and literacy have been a problem for multigrade learners. Having multiple grade levels present in the
classroom, managing a multigrade setting can be challenging. For this purpose, 22 Grade 1 to Grade 3 multigrade
students of New Malinao Elementary School were selected as the subjects of the study. This paper found out that there
is a significant difference between the pretest and posttest scores in humeracy of the control group multigrade learners
with p = .001 which is lesser than .05 level of significance and implies that there is improvement of the numeracy of
the control group after employing the traditional method of teaching. Furthermore, there is a significant difference
between the pretest and posttest scores in literacy of the experimental group of multigrade learners with p =.003 which
is lesser than .05 level of significance and implies that there is improvement in the literacy of the experimental group
of multigrade learners after the intervention of technology. This study recommended teachers should receive ICT
usage training and the assistance they require to work well in a multigrade setting. Teachers must possess the necessary
knowledge and abilities to use technology to change the way they teach and generate new learning possibilities if they
are to be digitally connected and guarantee ICT integration in the teaching and learning process.
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Introduction

Equipping the skills in numeracy and literacy have been a problem to multigrade teachers. Having multiple grade levels present in the
classroom, managing a multigrade setting can be challenging. It is a challenge for a teacher to possess the necessary management skills
to minimize the amount of "dead time" in which the students are not actively engaged in their work while waiting for the task given to
another set of learners. This calls for teachers to be knowledgeable about various grouping techniques, the value of independent study
spaces where students can go after finishing their work, and flexible assessment to cater each level’s learning needs. One of the
strategies is integration of technology in the teaching and learning process. According to Vongkulluksn, Xie and Bowman (2018),
technology improves students' learning processes and creates a more effective, efficient, and/or appealing educational environment for
the students.

Globally, a study in the Eastern United States conducted by Rogowsky et al. (2018), looked at the effects of computer-assisted
instruction on the literacy and numeracy abilities of preschoolers enrolled in private, suburban childcare centers. The instruction was
disguised as a playful activity and delivered via an e-tablet. Every participant took part in independently chosen creative learning
centers. The computer-assisted group also finished 10 minutes of daily, individualized instruction using educational software that was
interactive. Achievement test results were gathered both before and after the intervention for the study. Literacy skills (such as letter-
word identification, picture/definitional vocabulary, phonological awareness), as well as numeracy skills (such as number recognition,
counting, sizes/comparisons, applied problems, quantitative concepts, shapes), were compared between the groups. The study revealed
better performance on the part of the students.

In the Philippines, integrating technology in the classroom is just a few of the classroom strategies used by multigrade teachers in
Zamboanga City (Naparan & Alinsug, 2021). Additionally, teachers themselves challenged because of unpreparedness for teaching
multiple grades, low multigrade allowances, stress, a language barrier, difficulties managing classrooms, a lack of resources, station
safety, workload, absenteeism, a lack of support from stakeholders, and a lack of trainings were among the challenges. However, they
showed positivity in their work and applied the right coping strategies to lessen their burden (Naparan & Castafieda, 2021).

Furthermore, in New Malinao Elementary School, where the researcher is currently teaching observed that technology resources,
numeracy, and literacy performance are so challenging on the part of the teachers. Since the school is a newly established multigrade
school, there are no enough facilities including electricity and computers. Hence, the teachers provided their own laptops to integrate
technology in teaching. Seeing all these challenges the researcher is motivated to embark on the study to determine whether there are
effects of the use of technology to the literacy and numeracy performance of the multigrade students.

Research Questions

This experimental study aimed to investigate the impact of technology integration to the numeracy and literacy achievement of
multigrade learners. Specifically, this study sought to answer the following specific questions:

1. What is the pretest score in numeracy of the control and experimental group?
2. What is the pretest score in literacy of the control and experimental group?
3. What is the posttest score in numeracy of the control and experimental group?
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What is the posttest score in literacy of the control and experimental group?

Is there a significant difference between pretest and posttest scores in numeracy of the control and experimental group?
Is there a significant difference between pretest and posttest scores in literacy of the control and experimental group?

Is there a significant difference between posttest scores in the numeracy of the control and experimental group?

Is there a significant difference between posttest scores in the literacy of the control and experimental group?

N GA

Methodology
Research Design

This study used the quantitative quasi-experimental two group pretest posttest research design. Quantitative quasi-experimental design
is a type of experimental design that resembles experimentation but is not truly experimental. Participants are not randomized to
conditions or sequences of conditions at random, despite the manipulation of the independent variable (Cook & Campbell, 1979).
Quasi-experimental research removes the directionality issue by manipulating the independent variable prior to measuring the
dependent variable. However, quasi-experimental research does not completely solve the issue of confounding variables because the
participants are not assigned at random, which increases the likelihood that there are further variations between conditions
(Maciejewski, 2020). Therefore, this design was appropriate to use in this study.

Participants

The subjects of the study were the 22 Grade 1 to Grade 3 multigrade students of New Malinao Elementary School — Depot ES Extension,
Purok 6, Upper Ulip, Monkayo, Davao de Oro, a heterogeneous sample with ages range from 6 to 9 years old, enrolled in the school
year 2022-2023. The class was divided into experimental group and control group with both having 11 students in the group.
Distribution of group was done by drawing or simple lottery to assign the students for each group.

Instruments

The researcher-made pretest and posttest composed of 30 questions was the questionnaire used to gather data on the numeracy and
literacy skills of the multigrade students. All items were taken from the topics of proportion from the learning materials and textbook
for Mathematics 1 to 3 and proposition from the learning materials and textbook for English 1 to 3 published by the Department of
Education for the implementation of the K to 12 Curriculum.

Validation of the Instrument

The test question that served as the instrument to gather vital information about the numeracy and literacy skills of the students was
pilot tested to 20 Grade 1 pupils of Depot Elementary School, Purok 6, Upper Ulip, Monkayo, Davao de Oro Province and reliability-
tested and validated by three experts. The test question has reliability test result of Cronbach alpha value of a= .89 which is interpreted
as good reliability. After the validation and pilot testing of the test question, the researcher had modified items that were suggested to
be modified. Careful analysis of the test question was made to see that everything that is suggested will be taken into consideration.

Procedure
The following steps were followed in the gathering of data:

Seeking Permission to Conduct the Study. The researcher wrote a letter of permission to conduct the study to the Schools Division
Superintendent, Division of Davao de Oro. Together with this permission letter was the endorsement letter issued by the Dean of the
Graduate School of the Assumption College of Nabunturan. Certification of the ethics committee was also secured to establish the
ethical standards of this study. Further, a written letter of request was also given to the principal of New Malinao Elementary School
for formal consent.

Administering the Pretest and Posttest. To start the study, the pre-test was administered to the multigrade students. After four weeks in
teaching using the technology integration, a post-test was administered. The results between the pre-test and post-test were treated as
pupils” mean gain scores. The mean gain scores were the bases in testing the significant difference between the performance of the
students in pre-test and post-test.

Data Gathering. The researcher gathered all data in the pretest after which the intervention using the technology was implemented for
about four weeks and a posttest was administered. All the data gathered were subjected to statistical analyses. During the intervention
the researcher used her personal computer and observed the interaction of the students during the process. AS observed, the students
were very interested to participate during activities.

Data Analysis

The data obtained were tallied and tabulated. The statistical tools used to ensure the accuracy in the analyses and interpretations of the
results were the following:

Percentage. This was used to determine the percentage distribution of the subjects.
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Mean. Mean was used to measure the central tendency between the pretest and posttest mean scores in the numeracy and literacy skills
of the multigrade students.

T-test. T-test was used in computing the significant difference of two groups of sample.

Paired t-test. The formula for a paired t-test, also known as a dependent t-test, compares the means of two related groups to determine
if there is a statistically significant difference between their means.

Results and Discussion
The Pretest Scores in Numeracy of the Control and Experimental Group

The pretest scores in numeracy of the control and experimental group. Table 1 presents the pretest scores in numeracy of the control
and experimental group multigrade learners.

Table 1. Pretest Scores in Numeracy of the Multigrade Learners

Group No. of Students  Mean  Class Proficiency
Control Group 11 5.769 19%
Experimental Group 11 6.492 22%

Table 1 shows that the mean pretest score in numeracy of the control group is 5.769 with 3.468 standard deviation and the experimental
group has mean pretest score in numeracy of 6.492 with standard deviation of 2.847. This further shows that the average pretest scores
of the control and experimental groups are 19% and 22% from the 30 items respectively. This implies that both are poor in numeracy
before the intervention.

The Pretest Scores in Literacy of the Control and Experimental Group

The pretest scores in literacy of the control and experimental group. Table 2 presents the pretest scores in literacy of the control and
experimental group multigrade learners.

Table 2. Pretest Scores in Literacy of the Multigrade Learners

Group No. of Students  Mean  Class Proficiency
Control Group 11 6.308 21%
Experimental Group 11 8.308 28%

Table 2 shows the pretest scores in literacy of the control and experimental group. Result shows that the mean pretest score in literacy
of the control group is 6.308 and a standard deviation of 5.186. The experimental group has pretest mean score of 8.308 with standard
deviation of 7.005. This further shows that the average pretest scores of the control and experimental groups are 21% and 28% from
the 30 items respectively. This implies that both groups had little knowledge in literacy before the intervention.

The Posttest Scores in Numeracy of the Control and Experimental Group

The posttest scores in numeracy of the control and experimental group. Presented in Table 3 are the posttest scores in numeracy of the
control and experimental group.

Table 3. Posttest Scores in Numeracy of the Multigrade Learners

Group No. of Students  Mean Class Proficiency
Control Group 11 11.077 37%
Experimental Group 11 13.692 46%

Table 3 shows the posttest scores in numeracy of the control and experimental groups. It was revealed that the mean posttest score in
literacy of the control group is 11.077 and a standard deviation of 3.308 and the experimental group has a mean posttest score of 13.692
with standard deviation of 5.04. This further indicates that the average posttest score of the control and experimental groups are 42%
and 60% from the 30 items respectively. This implies that both groups improved their skills in numeracy after the intervention.

The Posttest Scores in Literacy of the Control and Experimental Group

The posttest scores in literacy of the control and experimental group. Table 4 presents the posttest scores in literacy of the control and
experimental groups.

Shown in Table 4 are the posttest scores in literacy of the control and experimental groups. The result indicates that the mean posttest
score in literacy of the control group is 12.690 and a standard deviation of 6.250 and the experimental group has a posttest mean score
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of 17.846 with standard deviation of 5.984.

Table 4. Posttest Scores in Literacy of the Multigrade Learners

Group No. of Students ~ Mean Class Proficiency
Control Group 11 12.690 42%
Experimental Group 11 17.846 60%

This further means that the average posttest scores of the control and experimental groups are 42% and 60% respectively. This implies
that both groups had increased their knowledge about literacy after the intervention.

Significant Difference between Pretest and Posttest Scores in Numeracy of the Control Group and Experimental Groups

Significant difference between pretest and posttest scores in numeracy of the control group. Reflected in Table 5 is the significant
difference between pretest and posttest scores in numeracy of the control group and experimental groups.

Table 5. Significant Difference of Pretest and Posttest Score
in Numeracy of the Control Group and Experimental Groups
Paired Samples T-Test
Measure 1l Measure2 T Df P
Control Pre-Test - Post Test -6.083 12 <.001
Experimental Pre-Test - Post Test 6.566 12 <.000

Table 5 reveals the significant difference between pretest and posttest scores in numeracy of the control group and experimental group.
Paired t-test was used to determine if there is a significant difference between the pretest and posttest scores in numeracy of the control
group with p =.001 which is lesser than 0.05 level of significance which means that there is a significant difference between the pretest
and posttest scores in numeracy of the control group. Furthermore, paired t-test was used to determine if there is a significant difference
between the pretest and posttest scores in numeracy of the experimental group with p = .000 which is lesser than 0.05 level of
significance which means that there is a significant difference between the pretest and posttest scores in numeracy of the control group.
This suggests that there is an improvement of the numeracy skill of both control and experimental groups that implies both traditional
and technology integration are effective.

Significant Difference between Pretest and Posttest Scores in Literacy of the Control Group and Experimental Group

Significant difference between pretest and posttest scores in literacy of the control and experimental group. Table 6 presents the
significant difference between pretest and posttest scores in literacy of the control and experimental groups.

Table 6. Significant Difference of Pretest and Posttest Score
in Literacy of Control Group and Experimental Group
Paired Samples T-Test
Measure 1l Measure2 T Df P
Control Pre-Test - Post Test -3.706 12 .003
Experimental Pre-Test - Post Test 6.566 12 .000

Table 6 shows the results of the computation using paired t-test to determine if there is a significant difference between the pretest and
posttest scores in literacy of the control group with p =.003 which is lesser than 0.05 level of significance which means that there is
significant difference between the pretest and posttest scores in numeracy of the control group. Additionally, using paired t-test to
determine if there is a significant difference between the pretest and posttest scores in literacy of the experimental group with p = .000
which is lesser than 0.05 level of significance which means that there is significant difference between the pretest and posttest scores
in numeracy of the experimental group. It is revealed that there is an improvement in the literacy skills in both control and experimental
groups after the students were exposed to conventional teaching and the use of technology as the intervention.

Significant Difference between Posttest Scores in Numeracy of the Control and Experimental Group

Significant difference between the posttest scores in numeracy of the control and experimental group. As shown in the table is the
significant difference between the posttest scores in numeracy of the control and experimental groups.

Table 7. Significant Difference of Posttest Scores in
Numeracy of the Control and Experimental Group
Independent Samples T-Test
t df p
Post Numeracy -1.565 24 0.131
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Table 7 presents the significant difference between the posttest scores in numeracy of the control and experimental group. Independent
t-test was used to determine if there is a significant difference between the posttest scores in numeracy of the control and experimental
groups with p = 0.131 which is more significant than 0.05 level of significance which means that there is no significant difference
between the posttest scores in numeracy of the control and experimental groups. This suggests that both traditional and the use of
technology are effective in teaching numeracy skills of the students. This is so since the students are already used to the traditional way
of teaching.

Significant Difference between Posttest Scores in Literacy of the Control and Experimental Group

Significant difference between the posttest scores in literacy of the control and experimental group. Presented in Table 8 is the result
of the computation to determine if there is a significant difference between the posttest scores in literacy of the control and experimental
groups.

Table 8. Significant Difference of Posttest Scores in Literacy

of the Control and Experimental Group

Independent Samples T-Test
t df p
Post Literacy -2.148 24 0.042

Table 8 shows the significant difference between the posttest scores in literacy of the control and experimental groups. Independent t-
test was used to determine if there is a significant difference between the posttest scores in literacy of the control and experimental
group. The p value is 0.042 which is lesser than 0.05 level of significance this means that there is a significant difference between the
posttest scores in literacy of the control and experimental groups. The use of technology is effective in enhyancing the literacy skill of
the students which is an indication that the use technology in teaching is more than the use of traditional teaching.

Mean pretest score in numeracy of the control and experimental groups. Based on the result of the pretest score in numeracy, both
groups are not performing well and they are poor in numeracy. Before the intervention, the students in the control experimental groups
were not good in numeracy. This is parallel to the result of the study by Auio et al. (2021), which stated that poor early numeracy
ability may also be a sign of future problems with learning mathematics. For example, poor early numeracy performance can be shown
in children's weak counting, weak numerical relationship, and weak fundamental arithmetic skills during routine school activities (e.g.,
recite number word sequence, enumerate).

Mean pretest score in literacy of the control group and experimental groups. It was revealed that both groups are not
knowledgeable in literacy before the intervention was done. This is relevant to the result of the study of Rendon and Agdana (2022)
that multigrade students struggle with subject-verb agreement, reading comprehension, vocabulary, and other areas of the English
language in order to create an improvement program. Additionally, students had greater trouble with reading comprehension, subject-
verb agreement, and vocabulary than anything else. Multigrade students clearly had problems with vocabulary, reading comprehension,
and subject-verb agreement.

The mean posttest scores in literacy of the control and experimental groups. The result indicates that there was an increase of their
performance in numeracy. Both groups improved their numeracy after the intervention. This is in connection with the findings of
Mortazavizadeh and Azizi Mahmoodabad (2023) that the efforts to generate relevance, connection, and ultimately integration in
students' learning experiences are known as technology integration, and using this paradigm in multigrade classrooms enables teachers
to improve the quality and speed of the teaching-learning process. The findings demonstrate how well technology-integrated teaching
raised students' math problem scores in multigrade classrooms.

The mean posttest score in literacy of the control and experimental groups. Both the control and experimental groups increased
their perfrmance in literacy. However, the experimental group had significantly improved their performance as compared with the
performance of the control group even if the latter had also shown improvement of their performance in literacy. This result is parallel
to the findings of Alda and Gementiza (2023) saying that since public multigrade schools are in places with limited access to educational
technologies, learning resources, and materials, teaching core reading skills in a multigrade curriculum can be difficult for instructors
in these schools. One further scenario to consider in a multigrade classroom is when students are divided into two or more grade levels,
each of which represents a distinct learning speed.

Significant difference between the pretest and posttest scores in numeracy of the control group and experimental group. There
was improvement of the numeracy of the control group after employing the traditional method of teaching. This is in context with the
findings Taole (2024) in integrating technology that with the help of pedagogical affordances provided by technology, teaching and
learning in multigrade classrooms can be revolutionized and enhanced.. Teachers must possess the necessary knowledge and abilities
to use technology to change the way they teach and generate new learning possibilities if they are to be digitally connected and guarantee
ICT integration in the teaching and learning process. The multigrade context and rural location, which create problems like a lack of
basic technology infrastructure, insufficient training on integrating technology in teaching, time constraints, the teaching context, and
principal support, make it challenging for teachers to integrate technology into their lessons.
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Significant difference between the pretest and posttest scores in literacy of the control group and experimental group. There
was improvement in the literacy of the experimental group intervention. This is contradictory to the findings of Ahmad and Akhter
(2021) saying the Punjabi literacy centers' cognitive capacities were not negatively impacted by the multi-grade instruction approach.
The study demonstrated that a multi-grade teaching system can save a significant amount of national capital without having an adverse
effect on students' cognitive capacities when compared to the Punjab government's per-student expenditure on the education of formal
students and literacy learners.

Significant difference between the posttest scores in numeracy of the control and experimental groups. It was revealed that both
the traditional and the intervention using technology are equally affected the numeracy of multigrade learners. There was no significant
difference between the posttest scores in numeracy of the control and experimental groups. The result relates to the study of Talor
(2022) that in certain instances, this can lead to youngsters becoming more involved in technology-enabled individualized learning
interventions, putting in more effort to learn, and ultimately achieving higher levels in mathematics. Because of this, effect sizes from
previous research may not accurately reflect the true effects of TSPL, and there may be constraints due to the possibility that the novelty
effect will wear off. Furthermore, software learning exercises can involve a lot of repetition, which gives students a greater level of
program familiarity that they can use to game the system and get better grades.

Significant difference between the posttest scores in literacy of the control and experimental groups. The result speak about the
significance of the use of technology in the literary skills of both control and experimental groups. It simply shows that the use of
technology impacted literacy skills of the students more than the use of traditional teaching. This is related to the findings of Hwang,
Lee and Shin (2023) about Al technology in improving literacy stating that with the use of artificial intelligence (Al)-generated graphics
and the participants' initial and revised prompts, this study showed how learners' prompt literacy skills emerged. The survey results
also demonstrated how the participants thought working on the targeted Al-powered project had improved their vocabulary acquisition
techniques. Three advantages of prompt literacy development were also identified by the participants in their post-project reflection:
the satisfaction of seeing desired results materialize; the realization of its significance for communication, problem-solving, and career
advancement; and the improved comprehension of the cooperative character of human-Al interaction.

Conclusions

Based on the results of the study, the researcher has come up with the conclusion that there is significant difference between the pretest
and posttest scores in numeracy in both control and experimental groups. This implied that both pedagogies impacted numeracy of the
multigrade learners. Moreover, the results also revealed that there is a significant difference between the pretest and posttest scores in
literacy in both control and experimental groups. This implied that both strategies positively impact the literacy of the multigrade
learners. Furthermore, it was also found out that there is no significant difference between the posttest scores in numeracy control and
experimental groups. This implied that both traditional teaching and technology integration are equally significant in the numeracy of
multigrade learners. Lastly, it reveals that there is significant difference between the posttest scores in literacy of the control and
experimental group of multigrade learners. This implies that the use of technology impacted literacy skills of the students more than
the use of traditional teaching.

After a profound consideration on the possible implications of the findings and conclusion of the study, the researcher came up with
the following recommendations:

Research on the technology integration to impact numeracy should be monitored and conduct study again with variety of technology
integration for comparison. Since the difference between the two variables was found to be not significant, appropriate precautions
should be taken, and variety of technology-integrated activities should be compared with its efficacy.

Teachers should receive ICT usage training and the assistance they require to work well in a multigrade setting. Teachers must possess
the necessary knowledge and abilities to use technology to change the way they teach and generate new learning possibilities if they
are to be digitally connected.

School administrators must create a policy that calls for quick action to close any gaps and overcome any obstacles in implementing
ICT-enhanced pedagogy in multigrade classrooms. These suggestions might also be a helpful starting point for expanding the digital
learning intervention and creating technology-based curricula in multigrade schools around the country

Future research on the efficacy of different technology-based pedagogies applied in multigrade schools is recommended. It is also
suggested to explore additional sets of domains under technology-integration to prepare learners digitally.
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